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Abstract 
 
Background  
It is not clear how the expiry date of plastic consumables used in assisted reproduction treatment 
procedures are determined. Is the expiry date of IUI catheters indicative of loss of its functional 
usefulness?  
Materials and methods  
A spermatozoa survival study was performed to determine whether expired catheters have an impact on 
human spermatozoa. The survival of washed spermatozoa after exposure to expired IUI catheters was 
determined exactly one year after expiry. A good semen sample was obtained from a single donor with 
informed consent. Spermatozoa was washed using density gradients. The washed spermatozoa were re-
suspended in 15ml of fertilization medium (Life Global, USA). Exactly 0.5ml were aseptically aspirated 
into individual catheters and held for 1 min, and then emptied into sterile wells of NUNC 4-well dishes. 
Spermatozoa were incubated in 6% carbon dioxide. Spermatozoa survival tests were performed 1, 3, 24 
and 48 hrs after exposure. Statistical calculations were performed with the statistical software MedCalc®.   
Results and discussion  
There were no statistical differences (p= 0.8867; p = 0.9641; p= 0.9706; p = 0.4196) for the 1, 3, 24 and 
48 hrs exposure periods when compared with its respective control.  No microbial contamination was 
noted over a period of 48 hrs. Expired IUI catheters do not appear to be harmful to spermatozoa and did 
not affect the in vitro viability of spermatozoa.  This finding should be taken or applied with caution.  
Conclusion Neither sterility nor functionality of IUI catheters one year after expiry were compromised, 
evidenced by lack of negative impact on spermatozoa. Expiry dates must be accurate. Inexpensive, 
simple and reliable measures acceptable to regulatory authorities should be developed to allow users to 
determine functionality and/ or to re-extend life-span of “expired” plastic-ware. Prevention of wastage, 
conservation of meagre resources and protection of the environment from plastic pollutants is paramount. 
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Introduction 
It is  not clear how expiry dates of plastic 

consumables used in healthcare are 
determined. Manufacturers have not shared with  

 
 
end-users details of loss of functionality of their 
plastic medical products and devices at specific 
times in its life span that occur as a 
consequence of natural degradation. In assisted  
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reproduction treatment (ART) procedures, 
degradation of plastic medical devices could be 
extremely harmful as they may release toxic and 
volatile chemicals that could potentially 
compromise spermatozoa survival and viability, 
and may impact negatively on the resultant 
embryos long term. The effect of plastics and 
degradation of plastics impact health negatively 
(see reviews Webb et al., 2013; North and 
Halden 2014; Hahladakis et al., 2018; Proshad 
et al., 2018; and others). 
 

The questions are (i.) Does the expiry date of 
IUI catheters indicate loss of its functional 
usefulness? (ii.) Will spermatozoa survive when 
exposed to expired IUI catheters? (iii.) Will 
sterility of the catheter be compromised 
following expiry? (iv.) Are the expiry dates 
simply arbitrary, and do not represent any 
disadvantage for another subsequent period of 
hitherto unknown length of time before actual 
degradation occurs? These concerns are not 
peculiar to ART treatment procedures alone but 
also affects other healthcare specialities (Deutch 
et al., 2014). 

 

 
Materials and Methods 
 
A spermatozoa survival study was performed to 
determine whether expired catheters have an 
impact on spermatozoa survival over a period of 
48 hours. The survival of washed spermatozoa 
after exposure to expired IUI catheters (n=28) 
manufactured by Cooper Surgicals, USA, Ref. 
SM400, Lot no. Lot:168088; that expired on July 
2018 was determined exactly one year after 
expiry. A good semen sample was obtained 
from a single donor with informed consent. The 
study was approved by the Department. 
 
The spermatozoa were washed using density 
gradients (FertiPro, Belgium). The washed 
spermatozoa were re-suspended and mixed well 
in 15ml of fertilization medium (Life Global, 
USA). Exactly 0.5ml was aseptically aspirated 
into individual catheters and held for 1 min, and 
then emptied into sterile wells of the NUNC 4-
well dishes. Spermatozoa were incubated in 6% 
carbon dioxide. Spermatozoa survival tests were 
performed 1, 3, 24 and 48 hrs after exposure to 
the catheters.  

 
 
Detection of microbial contamination for both 
bacteria and moulds were determined by  
standard methods on the same batch of IUI 
catheters (Lot:168088; n=25 catheters; 4 
replicates per catheter). Bacterial contamination 
was determined by washing individual catheters 
in Peptone broth (Fluka, USA). The washed 
peptone broth was cultured over a period of 72 
hrs. A portion of the washing was also plated on 
Peptone Agar (Fluka, USA) and cultured for 72 
hrs in an air incubator held at 37°C. The 
presence of fungal contamination in individual 
catheters was determined by plating another 
portion of catheter washed Peptone broth 
individually in nutrient agar plates (SGH)  and 
incubated in incubators held at room 
temperature for a period of 7 days. Presence of 
microbial contamination was determined 
visually. Appropriate controls using sterile 
peptone broth without exposure to catheters and 
without any perturbation were utilized for 
comparison. Statistical calculations were 
performed using the statistical software 
MedCalc®.    
 

Results 
 
  There were no statistical differences (p= 
0.8867;  p = 0.9641; p= 0.9706; p = 0.4196) for 
the 1, 3, 24 and 48 hrs exposure periods when 
compared with its respective control.  No 
bacterial contamination was noted over a period 
of 72 hrs. Likewise no fungal contamination 
were noted. 
 
Microbial cultures performed for detection of 
contamination of the catheters proved the 
expired catheters were sterile and their sterility 
remained uncompromised by both bacterial and 
fungal agents after one year post expiry. The 
results of spermatozoa survival in control and 
test groups are presented in Table 1. 

 
Discussion 
 
This study has shown expired IUI catheters are 
not harmful to spermatozoa and their sterility is 
not compromised by microbes.  
 
Catheters one year post expiry are non-toxic to 
spermatozoa; however this is not an exhaustive 
toxicological  investigation.  The present findings  
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Table 1: Survival of spermatozoa exposed to expired IUI catheters 

_____________________________________________________________________________ 

 

Hours            Control 1h   Control 3h   Control 24h Control48h 

N                  28          28          28          28 

Mean Proportion    63.8       52.5       32.5       5.8 

SD                 2.2       2.9       2.5       1.3 

Variance           4.9       8.1       6.0       1.8 

SE Mean            0.4       0.5       0.5       0.3 

Minimum            60.0       50.0       30.0       4.0 

Median             65.0       50.0       33.0       6.0 

Maximum            65.0       58.0       35.0       7.0 

 

Hours             Test 1h      Test 3h    Test 24h    Test 48h 

N                  28          28          28          28 

Mean Proportion   61.9       51.9       32.1       1.6 

SD                 2.6       2.4       2.5       0.6 

Variance           7.0       6.0       6.1       0.4 

SE Mean            0.5       0.5       0.5       0.1 

Minimum            60.0      50.0       30.0       1.0 

Median             60.0       50.0       30.0       2.0 

Maximum            68.0       55.0       35.0       3.0 

 
____________________________________________________________________________________ 
 
 
 
question the validity of expiry dates indicated on 
packaged plastic consumables used in ART 
treatment procedures. This is a small study thus 
the role of chance cannot be overlooked. 
Therefore,   this   finding   should   be   taken   or 
applied with caution. This finding provokes 
further clarification as to when the actual 
degradation process may occur, and thereby 
manifest detrimental effects on gametes and 
embryos.  
 
Many economies cannot afford to discard plastic 
consumables that retain its functionality post its 
purported “expiry”. The critical need to conserve 
meagre resources in most economies needs no 
emphasis. It is now well documented discarded 
plastics contribute to environmental damage, 
affecting the health and well-being of life on the 
planet. Discarded plastic materials create stress 
to the environment (Webb et al., 2013; North 
and Halden  2014; Hahladakis et al., 2018; 
Proshad et al.,  2018). This condition will be 
further exacerbated if functional medical devices  
 

 
 
are discarded prior to their actual 
expiry/degradation in compliance with non-
factual expiry dates. 
 
The cyclic process of purchasing new plastic 
medical devices and discarding functional, 
supposedly “expired”, plastic devices is not only 
an economic burden but also hastens damage 
to the environment. Consequently, the 
environment is  faced  with  the  threat of rapidly  
expanding growth of non-biodegradable waste. 
There  are  hundreds of  plastic disposables 
used in the healthcare industry. The magnitude 
of the problem raised in this communication is 
multiplied many-fold if the entire range of the 
hundreds of plastic healthcare products are 
considered.  
 
This matter requires prudent deliberation and 
appropriate action by relevant authorities. 
Manufacturers must assist in this matter to avoid 
loss of resources for their clients as well as to 
reduce damage to the environment.  
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Manufacturers must indicate exact date of expiry 
on their products.  Simple reliable methods 
acceptable to regulatory authorities must be 
developed that can be applied by users to 
determine   functionality    of    “expired”    plastic  
medical devices, or alternatively devise means 
to re-extend their life-span to prevent waste.  

 
 
Conclusion 
 
Neither sterility nor functionality of IUI catheters 
one year after expiry were compromised, 
evidenced by lack of negative impact on viability 
of spermatozoa. Expiry dates must be accurate. 
Inexpensive. Simple and reliable measures 
acceptable to regulatory authorities have to be 
developed for end-users that could be used to 
determine functionality and/or to re-extend life 
span of “expired” plastic-ware. Prevention of 
wastage, conservation of meagre resources and 
protection of the environment from plastic 
pollutants is paramount. 
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